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(57) [Abstract ] 
[Objective ] 

cooling behavior and total load efficiency being equal to 
hydrogen cooling, mixed gas which is used for cooling 

method and its cooling method which are superior in the 
safety is offered. 

[Constitution ] 

mixed gas of hydrogen gas and helium gas is used for g 
as for coolingwhich is used for gas cooling method of la 
rge capacity electric generator . 

[Qaim (s )] 
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[0002] 
[0003] 

[0004] 
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[aaim 1 ] 

gas cooling method . of large capacity electric generator 
which uses mixed gas of hydrogen gas and helium gas a 
s coolant which is used for cooling large capacity electri 
c generator 

[Claim 2 ] 

mixed gas . for cooling large capacity electric generator 
which consists of hydrogen gas and the helium gas » des 
ignates blend ratio of helium gas as 5 - 70 Vol% 



[Description of the Invention ] 
[0001] 

[Field of Industrial Apphcation ] 

this invention regards cooling method of large capacity e 
lectric generator which is installed in the electric generati 
on plant etc and mixed gas which is used for its coolin 
g. 

[0002] 
[Prior Art ] 

In large capacity turbine generation machine which until 
recently, is installed in electric generation plant ,it cools 
from cooling effect and total load efficiency or other asp 
ect, makinguse of hydrogen gas . 

[0003] 

[Problems to be Solved by the Invention ] 

However, combustion range of hydrogen gas 4.1 - 95% r 
angc is wide and because oflhat^ must designate seal as 
high precision , in addition to, you mustdesignate as stru 
cture which also casing other contour portion materials c 
angivc explosion-proof intensity problem was agreeable. 

As for this invention paying attention to point a this wa 
y, beingsomething which it is possible, cooling behavior 
and total load efifioiency beingequal to hydrogen cooling, 
it designates that it o£fers mixed gas whichyou use for 
cooling method and its cooling method which are superio 
r in safety as object . 

[0004] 

[Means to Solve the Problems ] 

With this invention , coolant which is used for cooling 1 
arge capacity electric generator itdesignates that it makes 
mixed gas of hydrogen gas and helium gas asfeature in 
order to achieve above-mentioned object , especially, itd 
esignates that blend ratio of helium gas is designated as 



Page 3 Paterra® InstantMT® Machine Translation (US Patent 6«490,S48). Translated and fminatted in Tsukuba, Japan. 



PAGE 8/12 * RCVD AT 9/10/2007 12:43:21 PM [Eastern Daylight Time] " 8VR:U8PTO-EFXRF-6/2 * DNI8:2738300 * 0810:8602860115 * DURATION (mni-ss):02-S0 



B9/1B/B7 1Z:44:53 B6BZB6B115-> USPTO Cantor Colburn LLP Page BB9 



JP1995231610A 



1995-8-29 



[0005] 
[0006] 

[0007] 

«(4)i:(DfBir'S&ig^Fii*r^®tS(i)(7>wa^H^ 

[0008] 

m 2 I*. 25 dcg C :fc«BEr<D?Klfe-'^U'>A- 
[0009] 



5-70 Vol% as feature. 
[0005] 

[Working Principle ] 

With this invention mixed gas of hydrogen gas and he] 
lum gas is used forcooling large capacity electric generat 
or , because it has required, while utilizing characteristic 

of hydrogen gas , reducing combustion range , it means 

to raise safety . 

[0006] 

[Working Bxample (s )] 

Figure ! with conceptual diagram which shows cooling s 
ystera of large capacity turbine generation machinewhich 
is installed in combustion-iired power plant etc, supply li 
ne of cooling gas (2) withconnects exhaust line (3) to tu 
rbine generation machine (1), cooling gas passage (5) of 

the closed loop is formed this cooling gas supply line 
(2) with by through heat, exchanger (4), connecting cooli 
ng gas exhaust line (3). 

[0007] 

And, cooling gas it is filled inside this cooling gas passa 
ge (5), tliis cooling gas circulatesinside electric generator 

(1) and and between heat exchanger (4) cools inside of 

electric generator <1) it groans. 

[0008] 

As cooling gas , mixed gas ot hydrogen gas and helium 
gas is used. 

As for Figure 2 , when with graph which shows explosi . 
on limit of the hydrogen -helium -air blend with 25 deg 
Catmospheric pressure , helium gas is mixed to hydroge 
n gas with this graph explosion limit becomes narrow. 

When and, helium gas is mixed 5 VoI% extent, explosio 
n limit rangebecomes 10% narrow, when helium gas is 
mixed 70 Vol% extent, explosion limit 8 becomes tenths 
narrow. 

[0009] 

On one hand, when helium gas is mixed to hydrogen ga 
s , thermal conductivity as the entirety decreases. 

Figure 3 when blend ratio of helium gas with graph whi 
ch shows thechange of thermal conductivity when it chan 
ges, according to this graph , helium gas is mixed 70 V 
ol%, approximately 11% means that thermal conductivity 
decreases. 

In addition. Figure 4 when blend iBtio of helium gas wit 
h gr^h which shows gas viscosity change when it chan 
ges, according to this graph , the helium gas is mixed 7 
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[0010] 

^t>^>^tt^*tJa5l®lla>JllS^gSl* 10-80% 
[0011] 

[g]@(7>ifflw^i$2P^] 
[IS1] 

[02] 
C@3] 

[@4] 

[^^0>Klfl] 

1 



0 Vo1%, means that 1.8 times extent viscosity becomeshi 
gh. 

Because and, thermal conductivity and gas viscosity arc 
something which it has aninfluence on cooling performan 
ce of cooling gas largely, being it to assume, thatit is a 
gas which one where thermal conductivity is high, as for 
viscosity is low in cooling behavior is superior 

[0010] 

Therefore^ as for blend ratio of helium gas higjh extent s 
afety increases, but being inferior to cooling behavior , e 
xtent cooling behavior where the blend ratio of helium g 
as is low is superior, but because safety decreases, when 
blend ratio of helium gas is set to 5 - 70%, lower limi 
t concentration of explosion limit does not change, but 1 
0 - 80% it decreases upper limit concentration of the ex 
plosion limit , cooling performance it decreases excessive 
ly, but it is gone. 

[0011] 

[Effects of the invention ] 

With this invention , mixed gas of hydrogen gas and hel 
ium gas is used forcooling large capacity electric generat 
or , because it has required, utilizing characteristic of the 
hydrogen gas , while maintaining satisfactory cooling pe 
rformance , reducing combustion range ,it is possible to 
raise safety . 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

It is a conceptual diagram which shows cooling system 
of large capacity turbine generation machine. 

[Figure 2 ] 

It is a graph which shows explosion limit of hydrogen g 
as -helium gas -air blend . 

[Figure 3 ] 

It is a graph which shows change of thermal conductivit 
y with blend ratio of blend of hydrogen gas and helium 
gas . 

[Figure 4 ] 

It is a graph which shows viscosity change of gas with 
blend ratio of the blend of hydrogen gas and helium gas 

[Explanation of Symbols in Drawingis ] 
1 

turbine generation machine 
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supply Hue of cooling gas 
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exhaust line of cooling gas 
4 

heat exchanger 
5 

cooling gas passage 
[Figure 1 ] 




[Figure 2 ] 
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[Figure 3 ] 
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